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T claim- 

1 . A process for jdewatering a slurry of fine particulate material, which comprises the 
steps of 

i) rendering the particulate material moderately hydrophobic using appropriate 
means, 




ii) adding a nonionic surfactanfof lowTHydfopffil^lip^ 

number dissolved in an appropriate solvent or mixtures of solvents, 

iii) agitating tHe slurry to allow for the surfactant molecules to adsorb on the 

surface of tHe moderately hydrophobic particulate material so that its 

hydroohobicftv is substantially enhanced, and then 
to \ " 

Q iv) subjecting the conditioned slurry containing the particulate material, whose 

ru \ 

water contact amgle has now been greatly increased, to a suitable mechanical 

ru \ 

in method of dewareririg, 



so that the moisture of the particulate material is greatly reduced. 

2. The process of claim 1 whe\ein the fine particulate material is smaller than 2 mm in 
diameter. 

3. The process of claim 1 whereiri^the nonionic surfactant has its HLB number less than 
about 15. 

4. The process of claim 1 wherein th^ initial hydrophobization step is achieved by using 
appropriate surfactants and collectors, including those that are normally used for 
flotation. 
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5. The process oR-elaim 1 wherein the initial hydrophobization step is omitted when the 
particulate materral is naturally hydrophobic, or has become moderately hydrophobic 



in an upstream process 
6. The process of claim Kwher 
fresh surfaces by CQifimiiiutioi 
dewatefed'is coar/oTothef 



in the initial hydrophobization step involves creating 
i^id/or^trition, when the particulate material to be 
ally"hydrophobic"materialr 




7. The process of clamrTwherein the initial hydrophobization, step is employed when the 
surface of the particulate materia^ to be dewatered has become less hydrophobic due to 
aging or superficial oxidation. 

8. The process of claim 1 wherein the initial hydrophobization step renders the surface of 
the particulate material so that its water contact angle is considerably less than 90°. 

9. The process of claim 1 wherein the particulate material includes minerals, coal, 
plastics, meuils, metal powders, fly ash, biological materials, etc. 

10. The process oi^laim 1 wherein the said mechanical means includes vacuum filtration, 
pressure filtratiom centrifugal filtration, and centrifugation; 

1 1 . The process of claim 1 wherein the low HLB surfactant is selected from fatty acids, 
fatty esters, phosphate esters, hydrophobic polymers, ethers, glycol derivatives, 
sarcosine derivatives, silicon-based surfactants and polymers, sorbitan derivatives, 
sucrose and glucose esters and derivatives, lanolin-based derivatives, glycerol esters, 

\ ethoylated fatty esters, ethoxylated amines and amides, ethoxylated linear alcohols, 
ethoxylated tryglycerides, ethoylated vegetable oils, ethoxylated fatty acids, etc. 
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12. "The process of ciaim 1 wherein a Hydrophbbicity-enhancing reagent disclosed in claim ' 
11 is blenqed with a vegetable, fish or animal oil containing triacylglycerols to obtain 
synergistic improvement in dewatering fine particulate materials. 

13. The process orclaim 1 wherein the said appropriate solvents include light hydrocarbon 
oils and short-chain alcohols. 




14. The process of claim 4 wherein the said appropriate surfactants~are~high— HfcB- 
surfactants whose polar heads can interact with the surface of the particulate materials. 

15. The process of claim 4 ^jierein the said collectors are thiols for sulfide minerals and 
metals. 

16. The process of ciaiYn 4 wherein the said collectors are hydrocarbon oils when the 
particulate materjaTis^oal^id other naturally hydrophobic substance. 

17. The process df clairn^ wherein the said upstream processes include flotation, oil 
agglomeration, and/or Conditioning with appropriate surfactants and collectors 
identified in claims 14, 15, and 16. 

\$( A^pj^cess for dewatering a slurry of fine particulate material, which comprises the 
steps of 

i) renderirig^he particulate material moderately hydrophobic using appropriate 
means, 

ii) adding an appropriate^s^ectrolyte or mixtures of electrolytes to the slurry, 

iii) adding a nonionic surfactannaf low HLB number dissolved in an appropriate 
solvent or mixtures of solvents, 
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iv) agitat^-g the shirry to allow for the surfactant molecules to adsorb on the 
surface of the moderately hydrophobic particulate material so that its 
hydrophobicity is substantially enhanced, and then 

v) subjecting theSconditioned slurry containing the particulate material, whose 
water contact angle has now been greatly increased, to a suitable mechanical 




method of dewatermg, 
so that the amount of the noniopic surfactant required to achieve a desired moisture of 
the particulate material is substantially reduced. 

19. The process of claim 18 wherein\the said appropriate electrolytes include salts of 
lonovalent, divalent and trivalent catlpns and anions. 

20. The process o^claim 18 wherein the said electrolytes are the salts of aluminum ions. 

21. The process ctfj^im 18 wherein the reagents used in steps i, ii and iii can be added in 
a single step. 

22. The*pft>oess of claim 18 wherein the range of particle sizes is the same as for clapi 1. 

23. The process of Vlaim 18 wherein the constrains and conditions for the initial 
hydrophobizina^tep^ejflie same as for claim 1. 

24. The process of claim flB wherein the constraints and conditions for using the low HLB 
surfactants and appropriate solvents are the same as for claim 1. 

3. A proce^ for dewatering a slurry of fine particulate material, which comprises the 
steps of 

i) rendering the particulate material moderately hydrophobic using appropriate 
means, 
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ii) adding 2 nonionic siirfactant of low HLB number dissolved in-an appropriate 
solvent or mixtures of solvents, 

iii) agitating the slurry to allow for the surfactant molecules to adsorb on the 
surface of the moderately hydrophobic particulate material so that its 
hydrophobic^ is substantially enhanced, and then 




iv) subjecting the conditioned slurry contaimnglhe particulaternraterialr whose 
water contact angl^ has now been greatly increased, to an appropriate 
filtration process in\vhich the filter cake is subjected to an appropriate 
vibratory means, 

so that a higher degree of moistu^? reduction is achieved at a given cake thickness. 

26. The process for claim 25 wherein qje appropriate vibratory means include ultrasonic, 
mechanical and acoustic means. 

27. The process of claim 25 wherein the ranVe of particle sizes is the same as for claim 1. 

28. The procesk for claim 25 wherein the constraints and conditions for the initial 
hydrophobiz^fW ^tep are the same as in claim 1. 

29. The processor flJaim 25 wherein the constraints and conditions for using the low 
HLB surfactants anmappropriate solvents are the same as for claim 1. 

3Q/ A process for dewatering a slurry of fine particulate material, which comprises the 
steps of 

i) rendering the particulate material moderately hydrophobic using appropriate 
means, 

ii) adding a nonionl& surfactant of low HLB number dissolved in an appropriate 
solvent or mixtures otvsolvents, 
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iii) agitating the slurry to allow for the surfactant molecules to adsorb on the 
surrace of the moderately hydrophobic particulate material that its 
hydrq)hobicity is substantially enhanced, and then 

iv) subjectiiig the conditioned slurry containing the particulate material, whose 
water contact angle has now been greatly increased, to an appropriate 



31. 

32. 
33. 

34. 

35: 



filtration process in which a suitable surface tension" lowemTgTea'gentis 

added to the filten cake in the form of fine mist or spray, 
so that a higher degree of moisture reduction is achieved at a given cake thickness. 
The process for claim 30 wherein the suitable surface tension lowering agent is 
selected from short-chain alcohois, light hydrocarbon oils, and surfactants. 
The process of claim 30 wherein ti^ range of particle sizes is the same as for claim 1. 
The process\for claim 30 wherein the constraints and conditions for the initial 
hydrophobiz^Jn^p arjs the same as in claim 1. 
The process ror dlaim 30 wherein the constraints and conditions for using the low 
HLB surfactants andAappropriate solvents are the same as for claim 1. 
A proces\for dewatering a slurry of fine particulate material, which comprises the 
steps of 

i) renderin^ythe particles moderately hydrophobic using appropriate means, 

ii) adding an appropriate electrolyte or mixtures of electrolytes to the slurry, 

iii) adding a noniomossurfactant of low HLB number dissolved in an appropriate 
solvent or mixtures evolvents, 
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-tt^/ iv) agitating the slurry to allow for the surfactant molecules to adsorb on the 

surface of the moderately hydrophobic particulate material via hydrophobic 
attraction so that its hydrophobicity is substantially enhanced, and then 
v) subjecting the conditioned slurry containing the particles, whose water 
contact angle(s\has (have) now been greatly increased, to an appropriate 
filtration process ilawKich a suitable surface"tension"lowering reagentTs 



added to the filter cake in the form of fine mist or spray and at the same time 
the filter cake is subjected to an appropriate vibratory means, 
so that a substantial moisture reaction is achieved at high cake thicknesses using 
minimum amounts of reagents. 

36. The process for claim 30 wherein the ral^ge of particle sizes is the same as for claim 1. 

37. The process for claim 30 wherein the constraints and conditions for the initial 
hydrophobizaJkJB stepare the same as in claim 1. 

38. The process for ^W-3(HYherein the constraints and conditions for using the low 
HLB surfactants and aforopriate solvents are the same as for claim 1. 
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